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1 . Le present rapport d'examen preliminaire international, etabli par I'administaration chargee de I 
international, est transmis au deposant conformement a Particle 36. 

2. Ce RAPPORT comprend 5 feuilles, y compris la presente feuille de couverture. 

□ II est accompagne d'ANNEXES, c'est-a-dire de feuilles de la description, des revendications ou des dessins qui ont 
ete modif.ees et qui servent de base au present rapport ou de feuilles contenant des rectifications faites aupres de 
I admin.strat.on chargee de I'examen preliminaire international (voir la regie 70.16 et Instruction 607 des Instructions 
administratives du PCT). 
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I S Base du rapport 

II □ Priorite 

Ml □ Absence de formulation d'opinion quant a la nouveaute, I'activite inventive et la possibilite 
d'application industrielle 

□ Absence d'unite de ('invention 

H Declaration motivee selon I'article 35(2) quant a la nouveaute, I'activite inventive et la possibilite 
d application industrielle; citations et explications a I'appui de cette declaration 

□ Certains documents cites 
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S Observations relatives a la demande internationale 
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I. Base du rapport 

1 . En ce qui concerne les elements de la demande internationaie (les feuilles de remplacement qui ont ete remises 
a I off,ce recepteur en reponse a une invitation faite conformement a /'article 14 sont considerees dans ie present 
rapport comme "mitialement deposees" et ne sont pasjointes en annexe au rapport puisqu'el/es ne contiennent 
pas de modifications (regies 70. 16 et 70.17)): 

Description, pages: 

1 "14 version initiale 

Revendications, N°: 

1 ~10 version initiale 



2. En ce qui concerne la langue, tous les elements indiques ci-dessus etaient a la disposition de ('administration ou 
lu. ont ete remis dans la langue dans laquelle la demande internationaie a ete deposee, sauf indication contraire 
donnee sous ce point. 

Ces elements etaient a la disposition de I'administration ou lui ont ete remis dans la langue suivante: , qui est : 

□ la langue d'une traduction remise aux fins de la recherche internationaie (selon la regie 23.1(b)). 

□ la langue de publication de la demande internationaie (selon la regie 48.3(b)). 

□ la langue de la traduction remise aux fins de I'examen preliminaire internationaie (selon la regie 55.2 ou 
55.3) . 

3. En ce qui concerne les sequences de nucleotides ou d'acide amines divulguees dans la demande 
Internationale (le cas echeant), I'examen preliminaire internationaie a ete effectue sur la base du listaae des 
sequences : y 

□ contenu dans la demande internationaie, sous forme ecrite. 

□ depose avec la demande internationaie, sous forme dechiffrable par ordinateur. 

□ remis ulterieurement a ('administration, sous forme ecrite. 

□ remis ulterieurement a ('administration, sous forme dechiffrable par ordinateur. 

□ La declaration, selon laquelle le listage des sequences par ecrit et fourni ulterieurement ne va pas au-dela 
de la divulgation faite dans la demande telle que deposee, a ete fournie. 

□ La declaration, selon laquelle les informations enregistrees sous dechiffrable par ordinateur sont identiques a 
celles du hstages des sequences Presente par ecrit, a et<§ fournie. 

4. Les modifications ont entraine I'annulation : 

□ de la description, pages : 

□ des revendications, n os : 

□ des dessins, feuilles : 
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5. □ Le present rapport a ete formule abstraction faite (de certaines) des modifications, qui ont ete considerees 

70 2^) aU " de '^ ^ reXP °^ de rinVenti0n tel qu,il a 6x6 df§ P° S(§ > comme ^t indique ci-apres (regie 

(Toute feuilie de remplacement comportant des modifications de cette nature doit etre indiouee au point 1 et 
annexee au present rapport) n^un a 

6. Observations complementaires, le cas echeant : 



V. Declaration motivee selon I'article 35(2) quant a la nouveaute, I'activite inventive et la possibility 
d application mdustrielle; citations et explications a l appui de cette declaration 

1 . Declaration 

Nouveaute Oui : Revendications 3,6 

Non : Revendications 1,2,4,5,7-10 

Activite inventive Oui : Revendications 3,6 

Non : Revendications 

Possibility d'application industrielle Oui : Revendications 1-10 

Non : Revendications 

2. Citations et explications 
voir feuilie separee 

VII. Irregularites dans la demande internationale 

Les irregularites suivantes, concernant la forme ou le contenu de la demande internationale, ont ete constatees 
voir feuilie separee 

VIII. Observations relatives a la demande internationale 

Les observations suivantes sont faites au sujet de la clarte des revendications, de la description et des dessins 
et de la question de savoir si !es revendications se fondent entierement sur la description ■ 
voir feuilie separee 
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Concernant les points V et VIII 

1- Clarte 

La demande ne remplit pas la condition visee a I'article 6 PCT les revendications 
n'etant pas claires. Les raisons sont les suivantes. 

1.1 L'expression "essentiellement" (revendication 1) est vague (cf. Directives III-4.5). 
II serait preferable d'utiliser une expression concrete telle que "au moins 90% en 
poids" (voir p.2, dernier paragraphe de la demande). 

1 .2 La presence d'un agent actif hydrophobe dans la composition semble 
indispensable (cf. p. 2, 2ieme alinea ; p.8, 1.17-19). Or la revendication 1 
comprend aussi des melanges ne contenant que de I'ether de glycol et des traces 
d'une N-alkyl pyrrolidone (cf. "au moins 10% en poids d'un agent actif ... ou moins 
de 10% d'une N-alkyl pyrrolidone"). Par consequent, la revendication 1 n'est pas 
claire et ne repond pas a I'exigence de I'article 6 PCT (cf. les Directives III-4.3 : 
caracteristique indispensable manquante). 

1 .3 L'expression "diluable" (revendication 1 ) est vague parce qu'il n'est pas clair dans 
quel solvant la composition serait diluable. Dans la revendication 8 il est fait 
egalement reference a la dilution tandis qu'il n'est pas clair au moyen de quel 
solvant elle se fait. 

2. Nouveaute 

2.1 Le document D1 : WO 91 00893 A (cite dans la demande) decrit a sa page 4 une 
composition comprenant [essentiellement] : 

- 0% a 60 % en poids d'un derive terpenique (agent actif hydrophobe) et 

- 5% a 60% en poids d'ethers de glycol. 

L'objet de la revendication 1 n'est done pas nouveau (art. 33(2) PCT). 

2.2 Les derives terpeniques possedent un indice KB superieur a 30 et notamment a 
40 (cf. p.3,1.27-31 de la demande). Par consequent, l'objet de la revendication 2 
n'est pas nouveau (article 33(2) PCT). 
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2.3 Les ethers utilises dans le document D1 sont notamment : 

- Tether methylique du dipropylene glycol, Tether n-propylique du propylene, 
Tether n-propylique du dipropylene glycol et Tether n-butylique du propylene 
glycol. 

Par consequent, I'objet de la revendication 5 n'est pas nouveau (art. 33(2) PCT). 

2.4 L'objet des revendications 7 et 8 ne semble pas contenir une caracteristique qui 
pourrait remedier a Tobjection de la nouveaute manquante (art. 33(2) PCT). 

2.5 En autant que les revendications puissent etre comprises (cf. Talinea "clarte" plus 
haut), les objets des revendications independantes de precede et d'utilisation 9 et 
10 respectivement ne sont pas nouveaux en vue du document D1 (art. 33(2) 



3. Activite inventive 

En autant que les revendications puissent etre comprises (cf. Talinea "clarte" plus 
haut), le probleme technique qui est a la base des revendications 3 et 6 est de 
reduire la quantite de N-alkyl pyrrolidone presente dans Temulsion. Une emulsion 
comprenant au moins 10 % en poids d'un agent actif et deux ethers de glycol 
choisis selon le dernier alinea de la revendication 1 est absente dans Tetat de la 
technique disponible. Ceci etant donne, il n'est pas possible de pretendre qu'une 
modification de Temulsion connu par le document D1 conduisant a Tobjet des 
revendications 3 ou 6 est suggeree au vu de cet etat de la technique disponible 
(art. 33(3) PCT). 

Concernant le point VII 

4. Contrairement a la regie 6.3 PCT, certaines des caracteristiques connues en 
combinaison dans Tetat de la technique le plus proche (D1) figurent dans la partie 
caracterisante de la revendication independante 1 . 



PCT). 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
— amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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IV 
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VI 


□ 


VII 
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VIII 


□ 



Date of submission of the demand 

18 August 2000(18.08.00) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/FR00/00118 



I. Basis of the report 



1 With regard to the elements of the international application:* 
| | the international application as originally filed 

1X1 the description: 
pages 

pages 

pages 



1-14 



, as originally filed 

, filed with the demand 



, filed with the letter of 



the claims: 
pages 

pages 

pages 

pages 



1-10 



, as originally filed 

, as amended (together with any statement under Article 1 9 
, filed with the demand 



, filed with the letter of 



□ 



the drawings: 
pages 
pages 
pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages __ 

pages 

pages 



, as originally filed 

_ , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 

□ the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ the language of publication of the international application (under Rule 48 3(b)) 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form. 

□ 

filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form 

□ furnished subsequently to this Authority in computer readable form 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

[Zl The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of 

□ 

the description, pages 

□ 

the claims, Nos. 

the drawings, sheets/fig 

5. [I] THiS rCp0rt HaS bee " eslablished ^ if ( some of ) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
m l H r ^° rt aS "finally fded" and are not annexed to this report since they do not contain amendments (Rule 70 16 

and 70. 17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 3, 6 

Claims 1, 2, 4, 5, 7-10 

Inventive step (IS) Claims 3 , 6 

Claims 

Industrial applicability (IA) Claims 1-10 

Claims 

2. Citations and explanations 

See separate sheet. 
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/III. Certain observations on the international application 



^^^^^ ° f thC Cl3lmS - dCSCripti0n - and d ™* S ° r °" ^ Whether the c,ai ms 



are fully 



See separate sheet, 



Form PCT/IPEA/409 (Box VIII) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of: separate sheet 



1.1 



Concerning Boxes V and VIII 



1 • Clarity 



The application does not fulfil the requirements of 
PCT Article 6, as the claims are unclear for the 
following reasons: 

The term "mainly" (Claim 1) is vague (cf. the PCT 
Guidelines III-4.5). It would be preferable to use 
a specific expression such as "at least 90% by 
weight" (see the application, page 2, the last 
paragraph) . 

The presence of a hydrophobic active agent in the 
composition appears to be essential (cf. page 2, 
the second paragraph; page 8, lines 17-19) . 
However, Claim 1 also includes mixtures that 
contain only glycol ether and traces of an N-alkyl 
pyrrolidone (cf. "at least 10% by weight of a 
hydrophobic active agent ... or less than 10% of an 
N-alkyl pyrrolidone"). As a result, Claim 1 is 
unclear and does not fulfil the requirements of PCT 
Article 6 (cf. the PCT Guidelines III-4.3: missing 
essential feature) . 



1.2 



1.3 The term "dilutable" (Claim 1) is vague because it 
is unclear in which solvent the composition is 
allegedly dilutable. Reference is also made to 
dilution in Claim 8, yet it is unclear which 
solvent is used to perform said dilution. 
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Continuation of: separate sheet 



2 . Novelty 



2.1 Document WO 91 00893 A (Dl) (cited in the 



application) describes 
containing [mainly]: 



a composition (page 4) 



• 0% to 60% by weight of a terpene derivative 
(hydrophobic active agent) and 

• 5% to 60% by weight of glycol ethers. 



It follows that the subject matter of Claim 1 is 
not novel (PCT Article 33(2)). 



2.2 



The terpene derivatives have a KB index of more 
than 30 and, in particular, more than 40 (cf. page 
3, lines 27-31 of the application). As a result, 
the subject matter of Claim 2 is not novel (PCT 
Article 33 (2) ) . 



2.3 The ethers used in document Dl are, in particul 



ar : 



• dipropylene glycol methyl ether, propylene n- 
propyl ether, dipropylene glycol n-propyl eth 
and propylene glycol n-butyl ether. 



er 



It follows that the subject matter of Claim 5 i, 
not novel (PCT Article 33(2)). 
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Intern^pi application No. 
PCT/FR 00/00118 



2.4 The subject matter of Claims 7 and 8 does not 

appear to contain any features that could obviate 
the objection to a lack of novelty (PCT Article 
33(2) ) . 



2.5 



In so far as the claims can be understood (cf. the 
paragraph entitled "clarity" above), the subject 
matter of independent method Claim 9 and use Claim 
10 is not novel over document Dl (PCT Article 
33 (2) ) . 



3. 



Inventive ster 



In so far as the claims can be understood (cf. the 
paragraph entitled "clarity" above), the technical 
problem on which Claims 3 and 6 are based is that 
of reducing the amount of N-alkyl pyrrolidone in 
the emulsion. An emulsion containing at least 10% 
by weight of an active agent and two glycol ethers 
selected according to the last paragraph of Claim 1 
is not included in the available prior art. m 
view of this, it is impossible to assert that said 
available prior art suggests a modification of the 
emulsion known from Dl that leads to the subject 
matter of Claims 3 or 6 (PCT Article 33(3)). 
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| VII. Certain defects in the international application 



The following defects in the form or contents of the international 



application have been noted: 



Contrary to the requirements of PCT Rule 6.3, some of th 
features known in combination from the closest prior art 
(Dl) are included in the characterising portion of 
independent Claim 1. 
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WO 91/00893 _ _ 

PCT/US90/03757 

Paint Stripper and Varnish Remover Compositions 
and Related Methods 

Field of i-ho invention 

f lammabl T Sent inVenti ° n relates *> non-toxic, non- 
flammable, safe compositions for use in removing and strionina 
paxnt, varnishes and stains fro, hard and/or flexible s^r- 9 
faces m most instances, the compositions avoid the use of 
methylene chloride, methanol, toluol or acetone 
Background of th*. Invention 

With the introduction of new and more durable types of 

gomg soivents focused industry attention on tte u'l, 
toxic characteristics. - flammable and 

*s an alternative, i„ pr „, ea prlor „ t 
chlorinated solvents as a way to extend the useful of 

"solat" Si " Ult — -duci„ g fire^aLrls 

associated wxth thexr use. Methylene chloride 

(dxchloromethane) has been almost universally used as th P <= 

vent of choice, although some compositions hLe^for! 

mulated with ethylene dichloride and trichloreth^ 

other chlorinated hydrocarbon ^^'12™^'' 

chlorinated hydrocarbons including methylene chloride are 

suspected carcinogens and methylene chloride is designated . 

under the Federai 

(FHSA) m addxtxon, methylene chloride, as a high vapor 
pressure chlorinated solvent, probably contributes J 
atmospherxc ozone depletion. Methanol is a poison if inap . „ 
and the U.S. Consumer Products Safty Commission "g^x res J 
warnxng designating it as a poison when its concentration i 
con products exceeds 4 percent by weight. 

taxns trace quantities of benzene, a known carcinogen and 
acetone with its high vapor pressure and low f^sh I 
hxghly flammable in many prior art compositions " 
Paxnt strippers which include methylene chloride „ 
be formulated to soften lift s „h kt . cniorxde can 

4. • J-xtt and blxster paint filn»«? rn>,„ 

stopper which is applied to the substrate^ brush i^on 
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or spray and allowed to loosen the paint or varnish h„ = 
available work life of only several minutes bZuse of tT 
tendency of the Methylene chloride to evaporate rap ill 
Because of the high vapor pressure of methyl^ chLlde • 
an effort to extend the work life of th. =L Chlor;lde ' "> 
-at solvent, paraffin is often tcll^ TTILZTJ^ 
suppressant. The paraffin functions by formil Tth I 7 
the surface of the paint recover which ritardt ™ " 

This thin film formation and resultant evanlrat 
activity of paraffin is produced by ^e evCra t T 
face chilling wh i c h occur when -ethyl^e chCL 
containing methylene chloride are exoosed to » " " ,1XtUres 
methylene chloride strippers must ^handled c^fuliT"' 
they are highly toxic and can cause severe sjn ^ 
Further, even with ft,- < severe skin irritation. 

isc even with the incorporation of paraffin t-h= 
volatility of the methylene chloride is ,tm ? ' " 
when -ethylene chloride is formulated liZ r ^ ^ and 
toluene, the resulting high levels of ^ 
necessitate the provision of good- ventllatio^ 
the methylene chloride paint strippers ""^ USe 

A further disadvantage of paint si-r,-^. * 
with methylene chloride is tL t^To^TIl^T^ 

Paint strippers involve -L^E^^L^^ ~ °* 

equipment and walls p«i n f paxnr from 

Chloride, suffer from t^i ^^1^ 
1«. Prevents the stripper from entering 11 ^ "^JT"* 
accumulated paint layers thus creating L nlcessitv i 
cases, of apnlvincr a i aMo y necessity, m some 

' ^ffxyxng a large number of anniio,fj 

to remove a number of accumulated painf L"er^ V 

the short vor* life of methylene 0^0"^ ^^'™°"' 

Phenomenon in which stripped paint 

of the accumulated paint layers or the surface f ^ 
as the solvent evaporates. surface to be stripped 

To remove paint on vertical surfaces a + h < ^ 
generally added to avoid the problem of stri L t * 1Ckener is 
the surface before it has had \ h stri PP e ^ flowing off 

-yer. xt is preferahL^to'l TZZZTZ ^ 

tion with the other stripper i^-i^T^l^S 
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off the surface after the strir , ni „ u 

if a p aint stripper ls too ^icT* Place. „ owever , 

surfaces, but it may not be arable ^ °" Verti <=^ 

-re, the use of m c ^ Jt 

evaporate, thus producing a stri™ ! stripper ">ay 

viscosity as a function If the "va""^ 9r " t * in 

vents in the stripper D»J^- P ° ratlon of the sol- 

ana the co»patibuT y of^L l^t 1 " 11 :"^ 'i—i* y 
the paint stripper thickening sys^ " 1 *" ln ^i*nts with 
reformulate the paint stripper £th Jl"** ^ ^ to 

of their high flash point string plication. Because 

-»t invention may be aa^ed for a T**^™ ° f th * P— 
simply changing the amount Lf tv ! ""*" ° f Wtatta. by 
without modifying the otnltrj e " Pl °- d 
embodiments of the present invent CG " ain Preferred 

additives, especia^y including IT' Geological 
«- steara lk onium hecLite ^rutm^:^ 110 ""* ^ ™<* 
stripper compositions exhibitL! k ° palnt 

surprisingly, the use Morgan" . T^ ° Wi "*~i s tic s . 
duces highly active paint stTiZ, rhe ° 1 °* i <=* 1 additives pro- 
excellent activity even 1^ ^ t' 9 !°'° POSitlons exhLit 
is included in the formu^'o^ *° «* b ? -ight water 

2feiSE£sj2£ -a^SM!tJn M nil 2D 

is an object o-f +*h* A 
paint stripper compositions which"-' T"" 0 " <° P " Vlde 
"move paint and other polymeric ~« • " ^ effec «v- to 
decorative coatings on ,T " " """-"v. and 

Xt is also a* object o f T «<«—.. 
vide compositions which are non ^ PreSent tm *"^°» to pro- 
strippers which do not contain p'etroT:^ IV" ^ 
pounds. , in P et roleuin based aromatic corn- 

It is an additional object of H a 
provxde stripping compositions and P " Sent inve ntion to 

ventional lacouers, varnishes f ^ r "" ovl »* c — 

oil type, allcyds, or dryxng oU alT, ' 

esters, epoxy aJnides , Zine-cat al y 2 ed ™ S ' ^ 

Polyurethanes, among others. epoxaes, acrylics and 

It is a further object of *-h 
provide a method of strioJ™ f prese nt invention to 
compositions of the ^slTlZ^ ^ the 
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It is yet another obiect r>f 

It is yet an additional obiect of ~ 
tion to provide paint stripp er pa »t« V lnVen ~ 
thickeners in cognation with o^e"^ 13111 * ° rganoc1 ^ 
the present invention. string components of 

It is still a further obiect of +-v, 
to provide efficient paint string Present invention 

Pleasant, non-offensive In !f 1PPlng co *P°sitions which are 
fumes. ^ " ° d ° r * nd Which not emit harmful 

It is yet an additional obiect of ^ 
txon to provide an effective »^ I Present inven- 

Position which is non cats'c has Var " iSh ^ 

harm wood. ' * neutr al pH and will not 

Still an additional object of t-h~ ~ 
a stripping composition that stays wet a^ d Ct^ Wntion 
cover more surface area than prior Irt ' ™ Y 

through multiple layers of J^^SZ^™ 
Summajr^of the t^.,^ varnish. 

These and other objects of 
accomplished by paint string Present invention are 

Points, for J£l.?£?£^^ high f — 

boiling vocs comprising- an absenc * of low- 

c. about 0% tib about 20% by weiaht „f 
surfactant. Y wei 9ht of an emulsifying 

Compositions of the nrewnf ^ 

"eaght of a solvent extender or b,!,V ab ° Ut 15% bv 

60%/of a high flash p 0i nt h a ^ nt '.^out 5. to 

vent selected from the or™ B (kauri -»utanol) sol- 

Propvlen'e carbonaL tZllLTT^ *" -^-ate, 
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preferably an organoclay thickening agent, for example 
stearalfconium hectorite. about 0.25% to about 20% by weight of 

tZIV • In C °"P° Slti °- staining organoclay 

rheological additives, about lo% to about 45%, preferably 

°i a -r ar soivent - L ~ 

water, ethano! and mixtures of water and ethanol is included 
in combination with the organoclay rheological additive 
Depending upon the desired pH of the compositions a h»= 
acid nay additionally be added to adjust * th " 

positions of the present invention. Xn a^ijl r ^ 
industrial applications it has ^ll^Z' /.ZZT 
the use of certain halogenated hydrocarbons containing both 
chlorine and fluorine in an amount ranging fro* about , ! * 
about 40* results in compositions exhibiting especially * 
advantageous stripping efficiencies. Peoially 

The paint stripper compositions of the present inven 
tion are safe, effective and can be used in a widHarietv or 
*Tr- ^ironmentally safe, biodegradable ^posi- 
tions of the present invention solve many of the problems 
~ ed ." ith the — °f low-boiling chlorinated hydr^ar- 

hLards" an r d°e r ^ ***** StrlPPErS ' lnClUd1 "* ^ ^ 
hazards and environmental problems associated with the use of 

£vT."£r£" h The . C ™"°- -* «>« P-ent invent":: 
have a high flash point, preferably above about 93-c (200-P. 
are generally biodegradable and can be formulated to be hiohi v 
active m the P H range of about 6.0 to about 8 o T 
particularly useful advantage over prior art compositions In 
addition, certain embodiments of the present inJL,- . 
the advantage that they can be used to "eat a 22 7 T"" 
and^then removed by simply ashing the t^ SSL^ 

invention^ "iSS^JT^"^ 1 ^ ~* 

and other coatings from a surf^ceT" sheets to which are 

T°T^r m T tianS °' PreSent ^ very 

easy to handle and provide simple and efficient means to 
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in another preferred embodiment of the present inven- 
tion, the thixotropic agent is an_or 2 anocla^rheolpgical addi- 
t^e-and the compositions are usedT^s pastes r~ln~these com~ 
positions the amount of polar solvent that can be employed 
wxthout impacting the activity of the paint stripper composi- 
tion may be as high as about 45% by weight. m general water 
15 USGd aS the P° lar solvent, but preferred compositions 
include mixtures of ethanol and water. In addition, other 
polar solvents, for example, isopropanol, methanol, acetone 
and methylethyl ketone alone or in combination may also be 
used, but these are less preferred than is a mixture of 
ethanol and water. 

The compositions of the present invention can be used 
to strip or remove conventional lacquers, varnishes, enamels 
epoxy esters, epoxy amides and acrylics, among other polymeric 
coatings. The time required to strip paint finishes com- 
pletely is competitive with that of conventional strippers 
containing chlorinated solvents, and ranges from about 5 
minutes to about 80 minutes, with a preferred range of about 
10 to about 35 minutes. m the case of organoclay containing 
paste compositions, the time required to strip paint may be as 
short as 5 to 10 minutes. certain embodiments of the present 
..invention may be used to strip multiple layers of coatings off 
of surfaces by exposing the surface to the paste compositions 
of the present invention for periods ranging from 15 minutes 
to more than 24 hours, sometimes even several days 

In removing coatings from surfaces, the compositions 
of the present invention produce a wrinkling or blistering of 
the polymer coating. While not to be limited by way of 
theory this fundamental blistering is believed to be produced 
by swollen gel. when normally insoluble high polymers are 
Placed in contact with an active solvent, the poller absorbs 
the solvent and expands until an equilibrium condition occurs. 

v?fh aCCOIrUn ° date the leased volume and still remain 

within the original surface perimeter, the polymer tends to 
fold or wrinkle so as to relieve internal stresses. The sol- 
vent mixtures solvate the active groups of the poller, and in 
so doing reduce solid to solid adhesion. The forces which 
build up m the polymer generally, as a result of a combina- 
tion of swelling and weakened adhesion, are sufficiently high 
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to tear the film loose from t-h« 

-curs because solvent pl^^. 5 "" 3 -- ^inKle formation 
deterioration of the poi™^ \ ° ^ P ° lM,er and 

Wely th e same ,pee d P '^r^^^ - approx- 

from the substrate and almosTas M f ° f the IU - 

itself. ° al "° st as »P«> rupturing of the film 

i. - 1 ie:e n a \tt C \ S nhal:;~ y 0 a 0ntainin5 ™— « 
positions may be the resulj 0 water aTT °— 
u. association with the organoclav rh^ P ° laT s ° lve "ts 

producing a solvent effect ^which Z T™ 1 
Hethylpyrroliaone or its aouiv.7^ terpenoids, „- 

ponents in the ^J^*" T ° th ~ aC " Ve 
the polymeric coating to be s ^ interaction with 

In the method aspects of *-h~ " 
positions of the present indention corn- 
remove polymeric coatinl " " „ "™ U ~ I t0 stri P *nd/or 
Particularly ^^r^Z^^^'JT**"- ^ ' 
present invention, string™ „ . oompositions of the 

to fabric or paper !s p^d rf"*' P»'«-bly adsorbed 
and after a period of ^su^ZlV^ SU "*~ 
the underlying coating, the M "? S ° ften and /°r blister 

softened coating in one el/step the 

include »a k i„ g the composi^ of th! """" iwenti °" 
a step-wise procedure i„ which ^0^00"^ 
separately from the active ingress ? 1^ *" 
compositions, for example methvi™,? f' ° ertain "Uxotropic 
311, available from D ow C^ltTo^ vl^T " 
hydroxypropyl cellulose, KluceUtm TvaLn* ' « iChi *™> 
Inc., Wilmington, Del., ethyl cellu, He ™^. 
»*». avaiiaMe from Seaboard Sales ^ 7* " 
organoclays modified with guaternar^ Y> <md 

and low polar, , such as nZTnl Ty ^T™* ^ 
torites, as wen as other stearalkonium hec- 

Bentone LT tm, produots ^"^" t "» lB «»" intone E „tm ana 
included in amounts ranging from . ' *" Je " ey ' US » •» 
about 0.02% to about 5* 2/™ "*' ""*«ably 

3* of thixotropic agent.' ol^lT^h^ 1 * ^ 

wnich occurs separate 
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from the other active agents in the compositions of th„ 
ent invention produces a composition exhib^! Pr6S " 
^ixotropv for stripping or removLg TlZT^ZT ^ 
vertical surfaces and enhanced -trJpLg^vity T Z 
tion, this method asDect activity. i n addl _ 

=o mPC)Sition that el": ~ ~ on resuits in a 
which gel f „ raatlon occurs in ^^rj^/^r:^;: 3 in 

Detailed nosrrip tion o-F ^ c -r^, rnt . nn 

The compositions of the present 
arc about 0% to about 60% by weighTof 1™ " C °" PriSe 
As used herein, the term terpenHefers LTT* = °" POUna - 
ana cyclic unsaturate* expounds o^ved Lorn naT "f^^ 
tial oils and resins having at least lo =„ T SSSen " 
penes that find „ se in ^ p ^ se " invent " " 
an, aldehydes as well as ^TZl^TollLZT 
of terpene compounds, including combines of ^ I 
may be used in the pr-sent i„„L, lna1:ie >n s °f these terpenes 
solvent as polvmer ^oT en Z ^oll^lT " 
are those compounds which have a Kb value of T""*" 
108 (the same value as toluol an arllT ! f ab ° Ut 
i= the solvent of choice ^ uLTZTall 

flash point above about l2 0-F sappers) and a 

-ch 9 ^/inc\u1e°ruT^ 

to about «« of a polar solvent includl; water P ™V° S 

.eneral.^e^higLT^: k! v^T^ °' 3 - 
vent power of the ny.roollZZLTl^T^T T" 1 S01 " 
by ASTM DH33. To determine K B value a Z roc tT 
added to a standard solution of kauri ' hydr ° carb °" sa "P^ " 
until sufficient kauri! . " gUm ln butvl alcohol 

Point type v^^ ^^"wh" ^ °* " 

.acc^er and enamel ,ormu\atLns \ hydr^n dii" T^"' 
high K B value dissolves relativl,v , y<JrOCarbon dll »™t with a 

T*e preferred C ^H^"' ^ 

mention are Represented by unsaturated hydrops! 
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alcohols and aldehydes having at least i n w 

include 3,7-dinet hyl octa„ol, alpha'InaL betT ™* 

3-carene. citronellal. citronellVZdro^vc tro"' 

llZZl linal ° 01 ' 9amna ' terPine " e ' ^^rolinalo^ I'd 

compositions of tLr L AlT 8 c °»P-nd. Preferred 

about 0% to about 50% by weight of a t 9enerall y <=°>»Prise 
10* to about 25* bv weiohH te rpene. preferably about 

15% by weiaht tLpene^ T h !T eneS about 
invention are £ ^ f** 

these weight ranges are effectiv. «•„ wei « ht ranges because 
which facilitates' paint ""^ 

In certain embodiments where the nrefprro^ +- 
o'Srr-^rsuT' 3 mal ° d0r — Ll^es 
a^onene a^^er ^^Cl T' — 
an amount ranging 9 fro, about O-TVlZll'^T TV" 
compositions more pleasant in odor. the 

Compositions of the nre^nt- -s«„^ • 
between about 10% to about ^TlT^ZTl* 1 * 0 
methylpyrrolidone or its equivalent m n 

highly polar, wa t er- n iscib?e~ solved ^I^T™ 1 ^" 3 

efficiency than co m positio„ s 'co nt a ^^J^^ 
ages of H-methylpyrrolidone. other solvents P e ~<=nt- 
[^hylpyrrolidone in solubility and lllllT ^X"^ 
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in the present invention, and may include structural analogues 
of N-methylpyrrolidone, for example N-ethylpyrrolidone and n- 
propylpyrrolidone, among other solvents. Of course it will 
be recognized by those of ordinary skill in the art 'that a 
number of variations may be made to the structure of N- 
methylpyrrolidone without significantly affecting the 
physicochemical properties of the underlying stripping com- 
position. Whfore required, one of ordinary skill in the art 
will know to ?ary the amounts and types of the other com- 
ponents within the stripping composition to produce an effi- 
cient paint stripping composition. 

In organoclay containing compositions according to the 
present invention, the amount of N-Methylpyrrolidone may com- 
prise as much as about 69% by weight, but preferably comprises 
aboupni_to^bout^40% by weight and mos t preferably about 25 ~~~ 
to about_30% by weight. 

The present invention utilizes pyrrolidone compounds 
such as N-Methylpyrrolidone and similar compounds having a 
lactam moiety, but clearly N-methylpyrrolidone is preferred 
As described hereinabove, the nitrogen of the pyrrolidone ring 
may be unsubstituted or substituted with alkyl groups 
However, as the number of carbon atoms within the pyrrolidone 
compound increases beyond 3 (propyl, , the water-miscibilitv 
decreases, thus affecting the ability of stripping composi- 
tions to accommodate water for microgel formation or for 
removal of the stripping composition from surfaces. m addi- 
tion, such substitution may affect the solvent power of the 
pyrrolidone compound used, thus necessitating adjustments in 
the other components of the stripping composition. m addi- 
tion to nitrogen substitution, the carbon atoms of the pyr- 
rolidone ring may also be substituted, but such/compositions 
for use m the present invention are less preferred than N- 
Methylpyrrolidone because of the cost of such compositions and 
the reduced polarity that often results from such substitu- 
tion For example, N,5-dimethyl 2 -pyrrolidone, 2 -pyrrolidone, 
3,3-dimethyl 2-pyrrolidone may be used in the present inven- 
tion, but are less preferred than is N-Methylpyrrolidone. 

The 2-keto group of N-methylpyrrolidone is not a 
requirement for the pyrrolidone compound of the present inven- 
tion and certain pyrrolidine analogs, for example, n 2- 
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din,ethylp yrrolidine/ 2 , 4-dimethylpyrrolidine , - 
dxn,ethyl Pyrrolidine and N^etoyip^u^ 

also be used in the present invent ' ° therS may 

rolidine expounds JLT^yT^, J™^* ^ 
*ay be l ess polar than N mJh , Present invention 

ad.ustment to the' ^^S^ 1 ^ *»» 

compound used. P sur f octant and/or terpene 

The terpenes and N-methylnvri-oi irt^~ 
N-methylpyrrolidone itself is JilllZ i CateT T ' ™ 

terpenes and water are not miscible The^f H°»*ver, the 

provide compositions which have s««icIL t l^it" ^ 
pene compounds to solubilize and T Wantiti.es of ter- 

, accommodate minor amounts « tZ^^T^ *"= 
greater amounts of water for ~! f -icrogel formation ana 

emulsifying surfacta": a'! iL^del IT"^ ?"* " ' M8 
present invention in an ,« lnclud ^ M compositions of the 

-eight and p^ra^" T,l It " % ™ 

the paint stripping compositions of tTe ^ ° f 

the organoclay containing P resent invention. In 

ent invention when thev C ° mP ° Sltions wording to the pres- 
aenerally J ^ "al falsifying surfactants 

Prefers -L^^^^ tt^Va^' 
^about 3% to about 5% by weight. Preferably 
ui^jyzWC Numerous surfactants canahio «^ ■■ . 

1 P— and other components It ^lV'T l^ ^ 

employed, including but not limit f ! lnvent "n may be 

chain alcoholic ethoxylat^ and £ " " """^ 

ethoxylates, polysome "ters ^Tf" 1 *"' ^-»=1 
-ample, Polyethoxynonylp^nols T"" 1 ^ ^P-nols, for 
for example »on».L , ' P hen °Wolyalkoxyalcohols, 

Phenoxypo^y^th^^ra^ - 
sulfonates, for eM .»l e /f Vl ether s «"ates and 

and dialfcyi succinate I' d ° deCylbe ™»«°nic acid, alKyl 

Phosphate'ester: o Lng^in ^^rr" 6 «~ «*• 

binations of these surfltant" » t « th "* 1 «'" ««• 

factants for use in compositions H^" 1 " 1 * 
include the phosphate ester surfactant "I*"""' lnVentl ° n 
an alkaline stable mixture of f ' ^ * X * mple PD -«°otm, 

Phosphate esters of df T\ ^ dl - su "stituted 

Chemax, Inc 1 « 1 «*»l~h«yl.t.. available from 
( reenville, south Carolina) and the Tryfactm 
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phosphate esters, a series of phosphate ester surfactants as 
the free acids or various salts, available from Emery Chemi- 
cals, Mauldin, South Carolina. Other preferred surfactants 
include polyoxyethylenenonylphenol (NP-6 tm and NP-9 tTn , avail- 
able from Chemax, Inc., Greenville, South Carolina) as well as 
the nonionic alkylphenoxypolyoxyethylene alcohols, the Makon tin 
series, available from Stepan Company, Northfield, Illinois. 
Alkylamine dodecylbenzenesulf onate, Ninate 411 tm , available 
from Stepan Company, the linear alkylbenzene sulfonic acid 
surfactant Bio-soft s-100 tm , available from Stepan, sodium 1- 
octane sulfonate, Bio-terge pas-8s tm , available from Stepan 
and Neodol l-S^, a nonionic surfactant having an average of 
5.0 ethylene oxide units per molecule of alcohol, available 
from Chemax, Inc., are also useful in the present invention. 
A preferred surfactant for use in paint strippers having an 
alkaline or basic pH includes CSX-727, an alkaline stable sur- 
factant also available from Chemax, Inc. These preferred sur- 
factants may be used alone or in combination to enhance the 
activity of the terpinoid and N-methylpyrrolidone mixture and 
to produce paint strippers having excellent paint stripping 
activity. 

The pH of the paint stripper compositions of the pres- 
ent invention may vary from highly acidic to highly alkaline 
within the range of about 2.0 to greater than 11. 0. Preferred 
compositions generally have a neutral pH. Paint strippers of 
the present invention which are to be used as industrial or 
military paint: strippers may be very alkaline, i.e., have a pH 
above about 10.0, because enhanced paint stripping activity 
has been exhibited by paint strippers having a pH above about 
10.0. However, a number of preferred embodiments of the paint 
stripper of the present invention have a pH within the range 
of about 5.5 to about 8.0 and preferably within the range of 
about 6.0 to about 8.0. It is a particularly surprising 
result that paint stripper compositions of the present inven- 
tion show substantial paint stripping activity in the indus- 
trial setting within a neutral pH range of about 6.0 to about 
7.0. Thus, although an acidic or basic accelerator may be 
added to compositions of the present invention to increase 
stripping efficiency and shorten stripping time, such an 
acidic or basic accelerator is not necessary. in compositions 
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to be used in the home by the consuming public it is 
preferred to exclude an acidic or ba S il \ 
generally reduces the safety If the which 
preferred organoclay conJi^f T co *P°s^°ns. xn the 
stripping activity L ^S, 0 ^"^' V*™? ^ 
about 6.5 to about 7 5 T h^ neutral p H , i.e., 

enhanced activity may be Ibr" Y SUrpr±sing result that such 
low PH condition!. Y tai " ed VithOUt ^ ^ or very 

»y be emp^^fin^f: n ° ni ° niC surfactants 
«=iuiJxoyea an certain embodiment «-f -t-u 

tion, it is preferable f n T " ts ° f the P re *ent inven- 

he preferab^ S^'iT JS^^"" ' » 
to include a Mixture of surf actants to enh invention 
of certain active components Till TlTt^ 
mixture mav serve * ^ water, a surfactant 

-ting ./tL^tive'coZL::: a S nT^ n9 °' ^ 
the stripper and string J enhance the removal of 

C P »L! W ooatln 9 "y a washing step. 

percent by w^ of the M ° Unt . e *" al *» about » to about 15 
in the present invent! T" 0 "-™™' " ™ e -I™* extenders 

hut the P ai s : tit: prWiiy as •»«*•. 

acteristics^f th.^^^"^^ 1 " S ° 1<Ibili ^ «*~ 
extenders used in the present Lent, *"* S ° 1Vent 

certain embodiments f or lnVentlon be useful in 

such as -ll-lT^^T^™ ^T"^ a9SntS 
present invention. Typical t^ 1 " «*«l">ents of the 

present invention inllZT^T^TTT* *" " <»» 

ethanol and isopropanol. amlng \Zls alC ° h ° 1S ' '°* G ™< 

Present S^^^^^" 1 "™" *° 
amount ranging fro I ^ ^T^t*:^' •■ 1V *" t " 

Preferably about 30* to about , 5% ^e ght ' i^T IT" 
»-Sht percentages of polar solvent Jy be used the! ***** 
generally less preferred, a »i„ « f ! ' y are 
present invention includes llslLTZT 7 ° f 
vents whioh , in combination Till tlTflT T ° f SDl - 

organoclays such »«, , sufficient amounts of 

thixotropi; gel aft^r „Lrn a, " P1 :' Bent °"- tn - P-duce a 

polar solvents f" use in tL" Sheari " 9 ^ E ~^ary 

r use in the present invention include water, 
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ethanol, isopropanol, methanol, acetone and methylethyl 
ketone, among others, including mixtures of these solvents. 
Water, ethanol and mixtures of water and ethanol are clearly 
preferred. 

Paint stripper compositions of the present invention 
may also include about 5% to about 60%, preferably about 20% 
to about 40% of a high flash pointT high K B (kau^i^ tan^lT" 
solvent se lected from the group consisting of polycarbonates 
including ethylene carbonate, propylene carbonate and butylene 
carbonate, and glycols and glycol ethers. This high flash 
point, high K B solvent is added to increase the flash point of 
compositions as well as maintain the ability of the composi- 
tions to blister and remove polymeric coatings from surfaces 
The paint stripping compositions of the present invention have 
a flash point of at least about 150«F, preferably at least 
about 175 'F and most preferably at least about 2 00 "F, flash 
points which are obtainable, at least in part by virtue of the 
amount of high flash point solvent added to the compositions 
Preferred high flash point solvents for use in the present 
invention have a flash point of at least about 80 -c and a K B 
of at least about 300. In the organoclay compositions accord- 
ing to the present invention, the high K B solvent preferably 
comprises about 5% to about 40% by weight of the compositions. 

Glycols useful in embodiments of the present invention 
include ethylene glycol, propylene glycol and butylene glycol 
among others. Glycol ethers may be selected from among a num- 
ber of agents including ethyl eneglycolmonoraethylether , di- 
ethyleneglycolmonomethylether, tri- 

ethyleneglycolmonomethylether, ethyleneglycolmonoethylether 
di-ethyleneglycolmonoethylether, triethyleneglycol- 
monoethyl ether, ethyleneglycolmonopropylether, di- 
ethyleneglycolmonopropylether, ethyleneglycolmonobutylether , 
di-ethyleneglycolmonobuylthylether, tri- 

ethyleneglycolmonobutylether, ethyleneglycolmonohexylether, 
di-ethyleneglycolmonohexylether, ethoxypropyleneglycol- 
monobutylether, propyleneglycolmonomethylether , di- 
propyleneglycolmonomethylether , tr i- 
propyleneglycolmonomethylether , propyleneglycol- 
monopropylether, di-propyleneglycolmonopropylether , 
propyleneglycolmono-t-butyl ether , propyleneglycol- ' 
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«ons of the ^ Pr ° Pylene donate is used in coali- 

tions of the present invention because of its favorab) „ 
pointy K B val ue as weii as its genera! s^T^T 

equal to about 0% to about 45% Pref t * 

«•=% to about 20 % b y lll g ^r/::Tt y «*««■■■»*••• 

:::r do not l^c^tsss^ ::::: 

h 6 ' • compositions containing the organoclay 

tZu * 35 Bento - stm ' the amount of polar solvent 

xncludxng water comprises about 10% to about 45% pr^eZL 
about 30% to about 45% by weicrht of «-ho Preferably 
. y wei 9 n t of the compositions, 

water is added in certain embodiments of the present 

ZZTr^ ^ SOlUbilit ^ characterisitics so thafthe 

stepping compositions, after they have blistered th. 11 7 
varnish coating a surface to be striZL 1 P ° r 

f -. nM n ^ e strapped, may be washed off 

sr^s^.t^r : £ t : at T In addltion - in 

closes, water is a^TtTaia^ ^ioTol gT V 
course, as the percent by weight of water changes the'othl 
components of the compositions and in particu^r thTt, 
and terpene emulsifying surfactant ,.™ ! ^rpene 

adjusted to achate t^tL"::* *° ~ 

'.-^S^'^r^^r^ also inciude 

, o f th. present invention may be appiLd L ZTLTZIT^ 
without running off. Compositions of the present Lv.nt? 

^^ri^^^^tr r a 

« *. about 3, by ^JT^L^rUr^' b - t 

Z^ZJT^Z' r eXa - Ple - -eh as 

Michigan. .^^0^: S^^^T 

« , available from Seaboard Saioc m«*, -t 
and organoclays modified with ^,n a rT oZZZ 
and iow poiar), such as the BenJnestm, ^ 



/ 
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Bentone 27, Bentone EW*™ and Bentone LT tltl , products of NL 
Industries, New Jersey, USA are preferred, with the 
Bentonestm, especially Bentone EW^m being particularly 
preferred. 

The organoclay additives are preferably utilized as 
thixotropic agents in the varnishes and paint remover composi- 
tions of the present invention. The organoclays which can be 
utilized in the present invention generally depend on wetting, 
shear and polar activation for rheological development. one 
class of the organoclays, the high performance hydrophilic 
organoclays, including Bentone EW^m and Bentone LT tm , depend 
only upon shear, hydration and wetting for activity. These 
hydrophilic organoclays offer the formulator opportunities to 
incorporate large quantities of water, i.e., up to 45% and 
higher by weight in paint remover compositions thereby reduc- 
ing cost and eliminating hazards associated with flammable 
compositions without reducing the efficacy of the composi- 
tions. 

Compositions of the present invention include a 
thixotropic agent to increase the viscosity of the composi- 
tions to a level which will result in a paint stripper which 
will remain on vertical surfaces for a period of time at least 
long enough to blister the polymeric coating on such surface 
and exhibit efficient stripping efficiency. Preferred 
thixotropic agents include ethyl cellulose and Bentone Ewtm, 
-among other agents, which produce a gel when mixed into the' 
paint stripping compositions of the present invention. 

Gel formation may be produced by any method including 
simply mixing the thixotropic agent into the composition at 
any time. However, it is advantageous to form a gel sepa- 
rately from the active components for ease of formulation. 
Gel formation which occurs separately from the other active 
agents in the compositions of the present invention produces a 
composition exhibiting acceptable thixotropy for stripping or 
removing polymeric coatings on vertical surfaces and enhanced 
stripping activity. in addition, this method of the present 
invention comprising forming gel separately from the active 
agents (in the presence of water and/or a bulking agent such 
as ethanol) and then adding the microgel mixture to the sepa- 
rately mixed active component results in a composition that 



is 



BNSOOCIO: <WO 91 00893 A2> 



WO 91/00893 A. — 

A PCI /US 90/0375 7 

-17- 

^ eaSiei " t0 make and th * quality control of which can be 
easily monitored. The texture of these compositions made by 
this method is often superior as well. 

in certain embodiments of the present invention, espe- 
cially those compositions which may be used to remove espe- 
cially difficult polymers, for example in many military and 
industrial applications, compositions of the present inven- 
tion, may additionally comprise between 0% and 40% by weight 
of a chlorinated, fluorinated hydrocarbon (chlorof luorocar- 
bons, cPCs or hcfc, having a boiling point of at least about 

allt T^ 19 PerC6nt ° f CFCS USed ±n com P°sifcions of this 
aspect of the present invention ranges between 0% and 40% 

preferably about 1% to about 25% and most preferably abou^ 2% 

tL cT * Wei9ht ° f Pa±nt Stri PP-* compositions. 

The CFCs are added to compositions of the present invention to 
provide an additional component to blister the polymeric coat- 
ings on surfaces. P aint stripping compositions of "the present 
invention which include CFCs generally exhibit greater strip- 
ping efficiencies than those which do not. Surprisingly 
certain organoclay compositions according to the present 
invention which do not include CFCs (HCFCs)are active against 
specially difficult coatings including cured coatings on 
military hardware. 

A number of CFCs may be used in the present invention, 
but preferred CFCs have a boiling point that exceeds at least 
about 45-c. Although lower boiling point CFCs may be used, 
they are difficult to work with because of their tendency to 
volatilize rapidly. CFCs used in the present invention are 
non-flammable and do not flash and are advantageously included 
in certain compositions of the present invention to- modify the 
stripping efficiency as well as increase the flash point of 
the composition. Preferred CFCs include those in which the 
number of fluorine atoms is the same or greater than the num- 

Tr-L o T " at ° mS an<3 nUmbGr ° f Carbon ato " s ranges 

from 2 to 4. Exemplary CFCs include CC1 2 F 2 (CFC n 3 tm f avail _ 

able from DuPont, Wilmington Delaware), CHC1 2 CF 3 (CFC l 23 tm 

also available from DuPont, , CHC1F 2 CH 2 C1 (l , 2-dichloro-l, 1- ' 

cc rrTt T^' CHC1FCH 2 C1 d'2-dichloro-l-fluoroethane), 
CC1 2 FCC1 2 F (l,l,2,2-tetrachloro-i, 2 -difluoroethane) 
CHC1FCHC1 2 (l,2,2-trichloro-l-fi U oro-ethane), FC1 2 CCC1 3 
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(fluoropentachloroethane) , F(CH 2 ) 3 C1 (l-chloro-3- 
fluoropropane) , CH 2 C1CF 2 CH 3 (l-chloro-2 , 2-dif luoropropane) 
CH 2 C1CC1FCH 3 (l,2-dichloro-2-fluoropropane), CF 2 C1CC1FCC1 F ' 
(1,2,3-trichloxo-l, 1,2, 3,3-pentafluoropropane) , CF 2 Clcci 2 c F? ci 
(l,2,2,3-tetr^chloro-i,i,3,3-tetrafluoropropane) and ci(CH ?)il F 
(l-chloro-4-fluoro-butane), among others. Most preferably 
HCFC 123^ is used in certain embodiments of the present 
invention in amounts ranging from about 2% to about 40% 
preferably about 2% to about 25% and most preferably about 2% 
to about 18% by weight of the compositions. 

The compositions of the present invention are 
generally appUed to the surface to be stripped in the usual 
manner, i.e., the compositions are first applied by brush 
spatula or other applicator and then are applied to the sur- 
face to be stripped. Alternatively, the compositions may be 
sprayed onto a surface in a continuous flow method which 
recirculates the composition. Generally, the compositions are 
1,1 C ° ntaCt With ^ surface f °r a period of time sufficient to 
produce a blistering of the polymeric coating, after which 
time, the blistered coating is removed by contacting the coat- 
ing with an abrasive pad. Alternatively, the coating is 
removed by simply lifting the blistered coating off of the 
surface or by spraying the blistered coating with water 
Certain embodiments of the present invention, including the 
impregnated fabric and the organoclay containing compositions 
hours 6 aPPlled t0 3 C ° ated surface *>r periods exceeding 24 

in a particularly preferred embodiment of the present 
xnventxon the stripping compositions of the present invention 
are adsorbed onto a fabric piece comprising cloth or paper and 

h^l 1 1° V Urf3Ce t0 be dipped. Generally, a non-woven, 
highly absorbent fabric, without chemical binders is used. 
Although any fabric or paper which absorbs the compositions of 
the present invention and is stable to the compositions of the 
present invention may be used in this aspect of the present 

TZZ ^' T eferred fabr±CS include * thermally bonded com- 
posite blend of cellulose and propylene (cellulose/propylene) 
typxcally a 50-50 percent by weight blend of each component ' 
Additionally, different fabrics based upon polyester 
rayon/polyester blends and woodpulp/polyester blends' (the 
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i.T but t^JT ^ range in th ^*»— — ^as^ gual- 

icy, cut typically, preferred fabrics ranw i« 4-v, • *. 

about 0.28 a» „p to 1.02 a» * thxckness fro* 

ticn. Pabric to which ^positL^^ pretntT T^" 

; r r : v ::r t r r t are generaiiy pac — ?^:r»™T° n 

prevent the transmission of vapor. Generallv f ho k 

i; rde f alUKlnun foll or oth ^ r ^r^:^^ bag 

or sli> fn . general, fabric is cut 

- sis^^^ststjs: applicatlon ' 

three nf carrier bag which is sealed on 

i^it 0 rrs^; ted ^; t e : f : h e :' a Beterea v ° iume ° f 

uh . h . ^ - 1 Cted lnto the 0 Pen end of the barrier baa 

patnt sL iM " ediate ^ — *«« the inaction of 9 

paint stripper and during storage, the oaint *<-i, 

ticn impregnates the fabric appli^r. ° 0,nP ° Si - 

The fabric applicator is designed to blister and 
remove coatings from surface, Tt • ter and 

applied to vertical surf fee!,: 18 "P^lly ""tux when 

The fahr-i,- „ , I SUr£aces b e=ause it adheres when applied 
The fabric applicator and paint stripper composition is 
designed so that there is sufficient tension between the 

oTtr:aTi and B : h d e appiw surface to ^ * °« 

comp^^o^to Le "u^ce t e o a b Pl \ Cat ° r ° 0ntlnU ° USly aPPl1 - 

the present invention is the fait 2.1 ! aSP<SCt ° f 

tion will not evaporate fr™ th applied stf ZlT^ ^V** 1 - 
fabric significantly reduces evaporation Zus tZTt ^ 
embodiment of the present invention ^be u^'^ " b " C 

surface needs to h= , p stripper and the coated 

to be longer than in less rigorous applications. 
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To use the fabric aspect of the present invention, the 
fabric applicator to which stripper composition is adsorbed is 
placed on a coated surface. The applicator remains in contact 
with the coated surface for a period sufficient to blister the 
underlying coating, such period may be 24 hours or longer for 
particularly difficult coatings, once the coating blisters, 
the applicator- is simply peeled off, usually with the underly- 
ing coating fixed to the applicator. often there is no need 
to scrape or abrade the coating. 

The following characterics are identifiable in com- 
positions of the present invention: 

(1) Increased stripping efficiency, i.e., reduced stripping 
time, and increased penetration through multiple layers com- 
parable to commercially available methylene chloride strip- 
pers . 

(2) Raised flash point of the formulations to provide a 
stripper which will not evaporate within a stripping period. 

(3) Minimized objectionable odors. 

(4) Neutral pH for widest possible range of utilization and 
safety. 

(5) Highest possible TLV (threshold limit value) and 
exposure, lowest toxicity, and maximum environmental accep- 
tability. 

(6) A water soluble stripper composition which can be used in 
industrial settings where removal is performed by spraying a 
stripped surface with water. 

(7) impregnate absorbent material for application of impreg- 
nated sheets to vertical surfaces to be stripped. 

(8) Fabric applicator utilizes absorbent materials with 
properties of low density, high absorbancy and durability, 
without binders, and non-effected by ingrediants of composi- 
tion. 
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rne following examples are provided to ni„ e t 4. 1 

EXAMPIiES 

Sgim ^ Sgg to^^ sa mples 

Each component of the paint stHnni«„ . . 

and N-„ethyl Pyrrolidone or its equl val Jt a" f 

ended together using an air-driven acrit*tn>- 

l t he r:rr ous ' The mixture ^^ ng ^^11^21 

mixture of t0 terpe -/ N — ^Ipyrrolidone/surfacaT 

mixture of components. This mixture is then agitated until 
the composition is homogeneous. 

clav . the CaSe ° f °rganoclay rheological additives the 

tz S — ~: r A h : EST- 

contains the other ingredients 6 B ' Which 

After nlxlng phase b is added to phase A and ^J^?' 

for stripping activity. nested 
General Testing Pr OCefj „ roc 

be stripp! d andardiZed PanelS C ° ated With substrate to 

be stripped are prepared. Enamels, alkyds, epoxies latex 
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measurement of coating penetration. In the case of organoclay 
containing compositions, the testing was performed on a number 
of metal plates as described above, wood panels, boards and 
sections of doors. Stripping efficiency is defined as the 
ratio of the time required to observe blistering divided by 20 
(minutes) . 

The testing of strippers occurred in three steps. In 
the first step, utilizing standard test plates, a droplet 
approximately 1/2 inch in diameter of a stripping composition 
is placed onto the test plate, and the time until the coating 
blxsters is then measured. Compositions which showed a strip- 
ping time of less than 4 0 minutes are then tested in a second 
test. in the second test, the coating composition is then 
applied onto a substrate by brushing and the time to blister 
xs measured. In a third test, candidate compositions are 
tested for stripping efficiency, odor, ease of use and product 
satisfaction. In this third test, two methods of stripper 
application have been utilized. The first method is con- 
tinuous flow, where the composition is applied to the sub- 
strate by pumping (air pressure) and recirculation of the 
solution while an abrasive pad is used to remove the coating 
Thxs application requires a liquid solution in order to facil- 
itate flow and pumping. m a second method of the third test 
a thixotropic solution (to minimize flow and dripping when 
applied) is brushed onto irregular, ornate or vertical sur- 
faces. This test is utilized to determine the efficacy of 
thixotropic and especially organoclay containing compositions 
according to- the present invention. in the third test the 
formulations of the present invention were compared to 'conven- 
tional paint strippers. The most challenging substrates were 
chosen to be stripped, to establish the perfomance criteria 
expected of competitive paint strippers. 

EXAMPLE 1 

Alkaline stri pper fty m-t>m #i 

COMPONENT T . 

WEIGHT PERCENT 

DIPENTENE 

47 

ISOPROPANOL 

6 

N-METHYLP YRRO LI DONE 

33 
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SURFACTANT SYSTEM 
(WXTCOLATE D5-10) 

(NP-9) ' g 

4 

WATER/KOH 



vera Kixe<J 



, . EXAMPLE 2. 
Alkaline .St ripper Sv fi ^ m # , 

COMPONENT 

DIPENTENE 

ISOPROPANOL 

M' PYRROLIDINE 

SURFACTANT SYSTEM 
(WITCOLATE D5-10) 

NP-6 CPdyoxyethylene (6) nonyl phenol] 
WATER/KOH 

rroceaure: -«uue as example i. - 

P^e-separation ^S^^"^: 

before use. g " Must be Vigorously mixed 



WEIGHT PERCENT 
47 
6 
33 



8 
4 



COMPONENT 

DIPENTENE 

ISOPROPANOL 

N— METH YLPYRROLI DONE 

SURFACTANT SYSTEM* 
CSX-727/KOH ( 75 % solution) 

WATER 



EXAMPLE 3 



WEIGHT PERCENT 
47 
6 
33 
12 
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Procedure: Same as examples 1 and 2, 



Results: pH alkaline. Composition effective, but turbid. 
Stripping time was about 60 minutes. All 
components could not be completely solubilized. 



EXAMPLE 4 

Alkaline stripper System f & 

COMPONENT t T*, T ~ 

WEIGHT PERCENT 

DIPENTENE 

47 

ISOPROPANOL 

6 

N-METHY LP YRROLI DONE 

33 

SURFACTANT SYSTEM: 
CSX-727/K0H (50%) 

KASIL#1 12 
WATER 

2 

Procedure: General method, as per examples 1-3 " ■ 

Results: same as example 3- produced a useful but turbid 
suspension. Not all components solubilized. 



EXAMPLE #5 

Alkaline S tripper System f t 

COMPONENT 

KOH SOLUTION (75%) 
KABIL #1 
CSX 727 

METHYL P YRROLI DONE 
FURFURYL ALCOHOL 



WEIGHT PERCENT 



33 
32 
5 
10 
20 



procedure: Same as general method. KOH solution, CSX 72 7 and 
KabU #1 mixed separately until completely homogeneous. 
Results: p H is alkaline. Stripping efficiency marginal (50 
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ain. to soften - no lifting evident). 
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EXAMPLE 6 

Alkaline * Stripper Sy g^am f ^ 

COMPONENT 

WEIGHT PERCENT 

KOH SOLUTION (75%) 

20 

KASIL #1 

32 

CSX 727 

5 

DIPENTENE 

13 

N— METHYL PYRROLIDONE 

10 

FURFURYL ALCOHOL 

20 

procedure: General method, same as example 5 " " 

Results: p H is alkaline, somewhat malodorous: Marginal 
TloZT" efflClGnCy -^-ced. Results similar to example 5 
Malodor associated with dipentene at high pH Alkali „!T f ' 
strippers (Examples !- 6) showed utility * b ^\ 0 ^To ns 
needed to be buffered to produce a long shelf-liL product. 

EXAMPLE 7 
Neutral pH Stripper- sy^-" fl 



45 
25 



COMPONENT 

WEIGHT PERCENT 

PROPYLENE CARBONATE 
N-METHYL PYRROLIDONE 
PD-600 (phosphate ester) 

GLIDCOL 95 (pine oil derivative with high K B ) 3 
DIPENTENE 

7 

ISOPROPANOL 

9 

WATER 

3 

METHYL CELLULOSE 

Procure: iullu ^ ,.„ez a i roet hcd. About half ot ^g ^-g— 
used to errata surfactant/water fixture which is ad^dT ■ 

and dipentene. other half of water is used • 
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added to mixture of other components. 

TiTt^'' C ° lnPOSiti0ns showed better stripping efficiency than 

mitLf TT"' Str±PPing -"ieiency slightly reduced by 
methyl cellulose thickener. 

EXAMPLE 8 

Neutral dH stri pper Ry si-p m f-> 

COMPONENTS 

WEIGHT PERCENT 

PROPYLENE CARBONATE 
N-METHYL PYRROLIDONE 
PD-600 

GLXDSOL 150 (pine oil derivative with high K B ) 
DIPENTENE 
ISOPJROPANOL 
WATER 

METHYL CELLULOSE 



45 
25 
7 
3 
7 
9 
3 
1 



Procedure: same as Example 7. 

Results: Composition showed results similar to Example 7. 
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EXAMPLE 9 

Neutral pH Stripper System #3 

COMPONENT WEIGHT PERCENT 

PROPYLENE CARBONATE 45 

n— METHYL PYRROLI DONE 25 

PD-600 7 

GLIDSOL 100 (pine oil derivative with high Kb) 3 

DIPENTENE 7 

ISOPROPANOL 9 

Water 3 

METHYL CELLULOSE 1 

Procedure : Same as examples 7 and 8 . ~ — " — 

Results: Examples 7-9 utilize pine oil derivatives, which, 
although high in KB value, with higher flash points and less 
odor than dipentene tend to inhibit stripping efficiency to a 
certain degree compared to dipentene. Dipentene exhibits 
superior substrate penetration of paints and varnishes to 
other terpenoid solvents tested. 

EXAMPLE 10 

Neutral pH Stripper System #4 

COMPONENT WEIGHT PERCENT 

PHENOXY ETHANOL ( DIETHYLENE GLYCOL 2 0 

MENOPHENYL ETHER) 

DIPENTENE 20 

D ' LIMONENE 10 

N— METHYL P YRRO LI DONE 15 

PD-600 8 

WATER 2 

Procedure: Same as examples 1-6 and general method. 



Results: Good solvent properties- good stripping efficiency, 
about 3 0 minutes. Thoroughly miscible - no objectionable 
odors. Flash point slightly too low. 
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EXAMPLE 11 

Neutral P H q+ ripper System * ^ 

COHPONENT 

WEIGHT PERCENT 

PHENOXY ETHANOL (DIETHYLENE GLYCOL 
MONOPHENYL ETHER) 2 0 

DIPENTENE 

D'LIMONENE 

N-METHYL PYRROLIDONE 
PD-600 

PROPYLENE CARBONATE/ ETHYLENE CARBONATE (50/50) 
WATER 



20 
10 
40 
8 
25 
2 



^•oceaure: same as example iu and general method. Surfacta -Rt 
and water mixed separately and added to a mixture of the other 
components . 

Results: Composition showed good stripping efficiency. But 
less favorable attributes of phenoxy ethanol from a safety 
standpoint associated with its use than for other surfacant 
systems. D'Limonene reduced the odor from dipentene. 
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EXAMPLE 12 

Neutral pH Stripper System #6 

COMPONENT 

PROPYLENE CARBONATE 
N-METHYL PYRROL! DONE 
D 9 LIMONENE 
ISOPROPANOL 
PD-6O0 
METHOCELL 
WATER 

Procedure: Same as general method and examples 10 and 11, but 
methocell and water mixed separately to form microgel before 
adding to mixture of other components. 

Results: Composition exhibited good stripping efficiency. 
Odor masked effectively by the d'limonene. 

EXAMPLE 13 

Neutral dH Stripper System M7 

COMPONENT 

PROPYLENE CARBONATE 
N-METHYL PYRROLI DONE 
DIPENTENE 
D 9 LIMONENE 
ETHANOL 
PD-600 

ETHYL CELLULOSE 
WATER 

Procedure: Same as example 12 and general method. 

Results: Good stripping efficiency. Ethyl cellulose 
exhibited better thixotropic characteristics than methyl 
lulose. 

EXAMPLE 14 
Neutral pH Stripper System # fi 



WEIGHT PERCENT 
40 
40 
5 
5 
8 
1 
1 



WEIGHT PERCENT 
30 
30 
20 
5 
5 
8 
1 
1 
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COMPONENT 

WEIGHT PERCENT 

PROPYLENE CARBONATE 

35 

N-METHYL PYRROLI DONE 

25 

DIPENTENE 

20 

D ' LIMONENE 

5 

ETHANOL 

5 

PD-600 

8 

ETHYL CELLULOSE 

1 

WATER 

1 

___2T'p TV" eXamPleS 12 and 13 ana the -thoaT 
odor exhibited good stripping efficiency, no 

EXAMPLE 15 

Neutral pH Strinp^r Svsf.^ ffo 



COMPONENT 






WEIGHT PERCENT 


PROPYLENE CARBONATE 






35 


N-METHYL PYRROLI DONE 






25 


DIPENTENE 






15 


D ' LIMONENE 




ETHANOL 


5 




10 


PD-600 






8 


ETHYL CELLULOSE 




WATER 


1 




1 



___tT", T" —P" 15 ^^ ^ ~ _u general „,thod. 
Results. Product evidenced good stripping efficiency, no 

EXAMPLE 16 
Neutral pH Stripper Ry^^ ff1n 

COMPONENT 

WEIGHT PERCENT 

PROPYLENE CARBONATE 

30 
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N -METHYL PYRROLIDONE 2 5 

DIPENTENE 15 

D ' LIMONENE 3 

ETHANOI* 10 

PD-600 5 

ETHYL CELLULOSE ! 

WATER x 

HCFC-123 10 

Procedure : Same as 12, 13 , 14 and 15. HCFC-12 3 added to 
propylene carbonate, N-methylpyrrolidone, dipentene, 
d'limonene and surfactant mixture until homogeneous, 
Thixotropic mixture added to above mixture until homogeneous. 
Results: Excellent stripping efficiency (about 20-30 minutes). 
HCFC-12 3 provided additional stripping efficiency for composi- 
tion. Odor was masked. 

EXAMPLE 17 

Neutral pH Stripper System #11 

COMPONENT WEIGHT PERCENT 

PROPYLENE CARBONATE 30 

N-METHYL PYRROLIDONE 25 

DIPENTENE 15 

D'LIMONENE 3 

ETHANOL 10 

ETHYL CELLULOSE ± 

PD-600 5 

WATER x 

HCFC 113 (FREON) 10 

Procedure : Same as Example 16, above. ~~ 

Results: Excellent stripping efficiency on the order of about 
20 to 3 0 minutes. 



BNSDOOD: <WO 9100893A2> 



WO 91/00893 



PCT/US90/03757 



-33- 



Example 18 

Low pH Stripper r eposition 

DIPENTENE 

ISOPROPANOL 

N— METH YLP YRRO LI DONE 

DODEC YLBENZ ENE SULFONIC ACID (LINEAR) 
WATER 



40 
25 
25 
8 
2 



^5i3u?e. ^,„e as uenera l method allli exampies 

^about " 3CldiC - Stri ^ •«io±«« y acceptable 

(about 60 mmutes, . Evidence, that a exposition having a p„ 
below 7 may accelerate stripping action on substrates ? 

Example 19 
Low pH Stripper rep osition # 9 



Dipentene 
Isopropyl alcohol 
N-Methylpyrrol idone 
Triethanolamine 

Dodecylbenzene Sulfonic Acid (linear) 
Water 



40 
25 
25 
4 
4 
2 



procedure: same as Example 18/ 

ceSinlv f 1S aCldiC - Stri ^^ efficiency marginal and 
certaxnly less acceptable than Example is Littl„ • 

r^rr™ 1 - iinited tim — L c-out L 6 r:L: e r sT ln9 

Produced foam when washed off sample plate. Foam was 
~ J Pr ° dUCed ^ ^ f °™ ati °" ° f — -nomine 



Example 2 0 

Low pH Stripper rv ^ pos j nn ^ 

Dipentene 
Ethanol 

N-Methylpyrrol idone 

Ethylene Carbonate/Propylene Carbonate ( 50 /50) 
Dodecylbenzene Sulfonic Acid (linear) 



30 
15 
20 
20 
8 
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Water 7 

Procedure: For the most part is the same as Examples 18 and 

19. Heated ethylene carbonate sample, added an equal weight 
of propylene carbonate (solubility of ethylene carbonate is 
greater than that of propylene carbonate) . Ethylene carbonate 
tended to crystallize out of solution upon cooling- re- 
solubilized upon heating. 

Results: pH is acidic. Flash point lowered by increasing 
water content. Composition showed stripping activity, but was 
difficult to work with because of tendency of ethylene car- 
bonate to crystallize out of solution. 

Example 21 

Low pH Stripper Composition #4 

COMPONENT WEIGHT PERCENT 

Dipentene 2 o 

Ethanol 15 

N-Methylpyrrolidone 25 

Propylene Carbonate 30 

Dodecylbenzene Sulfonic Acid (linear) 4 

Triethanolamine 4 

Water 2 

Procedure: Same as general method and Examples 18 and 19. 

Results: Acidic pH. Showed marginal stripping efficiency. 
Propylene carbonate increased the flash point. Evidence of 
foam from triethanolamine sulfonate. 

Example 22 

Low pH Stri pper Composition # 5 

Component Weight Percent 
Dipentene 2 o 
Ethanol 15 
N-Methylpyrrol idone 2 5 

Propylene Carbonate 30 
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Dodecylbenzene Sulfonic Acid (linear) 8 
Water 

« . dripping efficiency, perhaps 

slightly better than example 21, because of absence of 

thr^ an h 0lamine SUlf ° nats foa ™- Propylene carbonate increases 
the flash pout. Removal of triethanolamine resulted in no 
evidence of foam from triethanolamine sulfonate. 
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EXAMPLE 23 

Impregnated Non-Woven P^'nf g t rin ap p Hn^ r 
Packaged in an Alu m inum Foil Barrier 

A non-woven, highly absorbent fabric, without chemical 
binders, thermally bonded composite blend of cellulose and 

Cef "cr 1 ^ 6 : tyP±Cally 3 5 °- 50 <*«™»* ^ weight) blend is 
used. Cloth having a basis weight of approximately 2 (oz./yd) 
has proven satisfactory. other blends free of materials 
incompatible with stripper composition may be used. A fabric 

InTsTlf l 1 :^ 3 ' f±llerS ^ ^ adheSiVe P ™ S stability 
and shelf life of the product. 

The stripper used may be any described hereinabove 
but preferred stripper compositions include those as described 
m Examples 16 and 17. aescribed 

Barrier bag (one which will not transmit vapor made of 
aluminum foil), for example, aluminum foil. 

Procedure: the fabric bag is slit to an appropriate 
size, for example 3 * by 4 folded and inserted into barrier 
package sealed on three sides. a metered volume of stripper 
composition, designed to impregnate the fabric is injected 

TzLT ° Pen *** ° f barr±er Wh±Ch ±S then i-^iately 

Results: The applicator is designed to blister and 
remove coatings from surfaces. it is particularly useful when 
applied to vertical surfaces because it adheres when applied 

thaYth ^ StriPPSr C °**° siti - is ^signed so 

tnl Tit " SUfflC16nt SUrface **** i°n between the applica- 
tor and the applied surface to retain it and allow it to con- 

llTlTfZa aPPly C ° mP0Siti0n ' W±thout operation, until paint 



EXAMPLE 24 

Oraanod a y Composition f i 

Component Weight Percent 

Bentone EW 
H 2 0 



2.33 
13.1 



Ethanol (95%) 13.1 



Phase 
A 
A 
A 
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9.56 
34.88 
24.41 

9.56 



B 
B 
B 
B 



Dipentene 

N-raethylpyrrolidone 
Propylene Carbonate 
PD-600 (Surfactant) 

Prooeaure: Phase A was made first by adding a ntix t^F^f 
ethanol and water to Bentone and then stirring for a period of 

first " ffi±nUteS - N ° te that " Wat - - e^anol is 

fxrst added and mixed with the Bentone before the other sol- 
vent xs added, there may be a need to mix the Bentone 
H 2 0/ethanol mixture vigorously for a much longer period of 
txme and even then the texture may not be as favorable 

in anv PrSPared bV addin * ^ch of the components 

£ any order and then mixing for a period of about 15 minutes 

addL^ t SPlndle ^ ab ° Ut 800 RPM * Phase B was then 

added to phase A under shearing force i„ a single spindle 

mxxer (about 800 to above 1,000 RPM, : for 30 minutes or until 
homogeneous ♦ U1 

jelly. stripping efficiency was acceptable (Latex coating 
removed m about 15 minutes) . 



Component 
Bentone EW 
H 2 0 

Ethanol (95%) 
N-methylpyrrol idone 
Propylene Carbonate 
PD-600 (Surfactant) 



EXAMPLE 25 

OraanoGlav Comp osition f r> 



Weight Percent 
3.39 
25.42 
8.48 
33 .89 
23.73 
5.09 



Phase 
A 
A 
A 
B 
B 
B 



T ea : re: PhaSe A WSS made by adding a mixture of 

ethanol and water to Bentone and then stirring for a period of 
about 10 to 15 minutes. P 0t 

in anv T** B ^ by addin * each of the components 

any -°T " ^ th6n miX±ng f ° r * *> e ~° d ot about 15 minutes 
m a sxngle spmdle mixer at about 800 RPM. Phase B was then 
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added to phase A under shearing force (about 800 to above 
1,000 RPM) for 3 0 minutes or until homogeneous. 
Results: Consistency of the product was similar to petroleum 
jelly. Stripping efficiency was acceptable. 

EXAMPLE 26 



Component 


j ^^ r woxUXUU # J 

Weight Percent 


Phase 


Bentone EW 


7.69 


A 


H2 0 


9.62 


A 


Ethanol (95%) 


14.42 


A 


N-methy Ipyrrol idone 


38.46 


B 


Propylene Carbonate 


26. 92 


B 


PD- 6 0 0 ( Surfactant ) 


2.89 


B 



Procedure: pnase A was made first by adding a mixture of 

ethanol and water to Bentone and then stirring for a period of 
about 10 to 15 minutes. 

Phase B was prepared by adding each of the components 
in any order and then mixing for a period of about 15 minutes 
m a single spindle mixer at about 800 RPM, Phase B was then 
added to phase A under shearing force (about 800 to above 
1,000 RPM) for 30 minutes or until homogeneous. 
Results: Consistency of the product was considerably thicker 
than Examples 23 and 24 and similar to paste. Stripping 
efficiency was acceptable. 

EXAMPLE 27 

Organocl av Composition ft a 

Component Weight Percent 

Bentone EW 2.92 

H 2° 11.70 

Ethanol (95%) 11.70 

Dipentene lla 70 

N-methylpyrrolidone 29.24 

Propylene Carbonate 2 9.24 



Phase 
A 
A 
A 
B 
B 
B 
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PD-600 (Surfactant) 3.51 

procedure: ^nase a was made first by addxng a mixture of 

ethanol and water to Bentone and then stirring for a period of 
about 10 to 15 minutes. 

Phase B was prepared by adding each of the components 
an any order and then mixing for a period of about is minutes 
xn a sxngle spindle mixer at about 800 RPM. Phase B was then 
added to phase A under shearing force (about aoo to above 
1,000 RPM) for 3 0 minutes or until homogeneous. 
Results: Consistency of the product was similar to those of 
Examples 23 and 24 and to petroleum jelly. Stripping 
efficiency was acceptable. 



EXAMPLE 28 

Oraanoclav Composition # 5 

Component Weight Percent 

Bentone EW 10.31 

H 2° 34.35 

Ethanol (95%) 10.31 

Dipentene 8>94 

D'limonene 0.34 
N-methy lpyrr o 1 idone 15.81 
Propylene Carbonate 13.75 
PD-600 (Surfactant) 2.75 
HCFC 3.44 

procedure: Phase A was m ade txrst by addxng a mixture of 

ethanol and water to Bentone and then stirring for a period of 
about 10 to 15 minutes. Phase A after mixing was very thick 
Amount of Bentone added may necessitate the addition of more" 
ethanol . 

Phase B was prepared by adding each of the components 
xn any order and then mixing for a period of about 15 minutes 
in a single spindle mixer at about 800 RPM. Phase B was then 
added to phase a under shearing force (about 800 to above 
1,000 RPM) for about 1 hour or until homogeneous. 
Results: Consistency of the product was very thick, similar 



Phase 
A 
A 
A 
B 
B 
B 
B 
B 
B 
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to a very thick paste. Stripping efficiency was less than 
commercxally acceptable, but was evident. 

EXAMPLE 29 
Qrcranoclav Crnnp ositirm # * 

Component Weight Percent 

Bent one EW 3.16 



H 2° 21.05 

Cabosiltm (Amorphous) 0 .52 

Diatomaceous Earth 0.52 

Ethanol (95%) 10.53 

Dipentene 2 . n 

D'limonene 2.11 

N-methylpyrrol idone 26.32 

Propylene Carbonate 26.32 

PD-600 (Surfactant) 3 . 16 
HCFC 



Phase 
A 
A 
A 
A 
A 
B 
B 
B 
B 
B 

4.24 B 



l^anol"' A ggg^S faxng a mixture " of 

ethanol and water to Bentone, cabosil and diatomaceous earth 

about 10 to 15 mxnutes. Phase A after mixing was homogeneous. 

Phase B was prepared by adding each of the components 
in any order and then mixing for a period of about 15 mxnutes 
d d S t ingl : SPlndle miX6r at ab ° ut 800 RPM. Phase B was then 

1 000 Z*TT & \ mKtar ShGaring f ° rCe (ab ° Ut 800 t0 **-e 
1,000 RPM, for about 3 0 minutes or until homogeneous. 

Results: Consistency of the product was excellent, guite gel- 

^ri^r to petroieum jeiiy - — - — -s 1 



EXAMPLE 31 

.Orqanoclay Comp osi tion # 7 

component Weight Percent 

Bentone EW 4.24 

H2 ° 24 - 24 A 
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Dipentene 
D'limonene 
N-methylpyrr ol idone 
Propylene Carbonate 
PD-600 (Surfactant) 
HCFC 



2.43 


B 


2.43 


B 


30.30 


B 


30.30 


B 


3. 64 


B 


2. 43 


B 



texture was coarsa ^ WaS h °»"=^n e ou s . but 

aLdT 9 ^ SPindle "^^ " ab ° Ut 800 ««• «— B was then" 
„° f ° r . abOUt 30 ■*»•*•■ - until homogeneous. 

EXAMPLE 32 
Organorlay ^mpogifinr, ffo 

Component Weight Percent 

Bentone EW n ^ 

1.6 

H 2 0 

Ethanol 
Dipentene 

D'limonene 2 6 

N-methylpyrrolidone 32 . o 

Propylene Carbonate 2 .4 
PD-600 (Surfactant) 
HCFC 



16.0 
8.0 
9.6 



2.4 
6.4 



Phase 

A 

A 

A 

B 

B 
B 
B 
B 
B 
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to 15 minutes. Phase A after mixing was homogeneous, quite 
gel -like. 

Phase B was prepared by adding each of the components 
in any order and then mixing for a period of about 15 minutes 
in a single spindle mixer at about 800 RPM. Phase B was then 
added to phase A under shearing force (about 800 to above 
1,000 RPM) for about 30 minutes or until homogeneous. 
Results: Consistency of the product was good, gel-like con- 
sistency was like petroleum jelly. Stripping efficiency 'was 
excellent. 



EXAMPLE 33 

Oraano clav Composition # g 



Component 


Weight Percent 


Phase 


Bentone EW 


4,0 


A 


H 2 0 


16.0 


A 


Ethanol 


16.0 


A 


Dipentene 


1.6 


B 


D'limonene 


1.6 


B 


N-methylpyrrolidone 


32.8 


B 


Propylene Carbonate 


22.4 


B 


PD-6 0 0 ( Surfactant ) 


2.4 


B 


HCFC 


3.2 


B 


Procedure: Phase A was 


made first by mixing 


water and 



— ™„ c^uy tne resuming mixture to Bentone. The mixture 
xs tirred (750 RPM magnetic stirrer) for a period of about 10 
to 15 minutes. Phase A after mixing was homogeneous, thick 
and quite gel-like. 

Phase B was prepared by adding each of the components 
xn any order and then mixing for a period of about 15 minutes 
xn a sxngle spindle mixer at about 800 RPM. Phase B was then 
added to phase A under shearing force (about 8 00 to above 
1,000 RPM) for about 30 minutes or until homogeneous. 
Results: Consistency of the product was good, thick, gel- 
lxke, consistency was like a thick petroleum jelly. Stripping 
effxciency was excellent. 
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Component 
Bentone EW 
H 2 0 

Ethanol 
D'limonene 

N-methylpyrrolidone 
Propylene Carbonate 
PD-600 (Surfactant) 
HCFC 

Procedure: 



EXAMPLE 34 

Organoclav Cn^ ppsitinn # m 



Weight Percent 
1.74 
8.70 
17-39 
3.48 
34.77 
24.35 
2.61 
6.96 



Phase 
A 
A 
A 
B 
B 
B 
B 
B 



in ,„„ B prepared *y »*Jing each of the components 

in TLZT/ "?*"'"'. '« a period of ahout 15 nin^ 

addL h niMr ^ ab ° Ut 800 RPM - Phas * « »as then 

1 000 RPM, for about 30 minabss Qr untll ne 
Resets: Consistency of the product was good! gel-ll k e con 

a thln -ici:"c, 



EXAMPLE 35 

Prqanoclay Cr>m p OS jj- i nn 



Component 
Bentone EW 
H 2 o 

Ethanol 
D'limonene 
N-methylpyrrolidone 
Propylene Carbonate 



Weight Percent 
3 . 74 
27. 78 
6. 94 
1. 39 
18 . 06 
35.42 



Phase 
A 
A 
A 
B 
B 
B 
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Claims: 

^ a S LaL~ : f ° r * — ric coating 

pound; " ab ° Ut ° % tQ ab ° Ut 6 ° % ^ Vei ** ot a terpene com- 

b. about 10% to about 50% by weiaht of * 
selected from the group consisting L compound 
rolidines; consisting of pyrrolidones and pyr- 

c about 2% to about 20% by weiaht » 
and y weiaht of a surfactant; 

d. about 10% to about 60% by weiaht- u • w 

Point, high K B solvent selected fro™ IT ^ fl3Sh 

ethylene carbonate, propyl^ carbol^ T"* C ° nSisti ^ of 
ethers. * carbonate, glycols and glycol 

2. The composition according to claim i „k 
solvent is propylene carbonate. 1 WherSln Said 

compound 3 ^)^ ^S^SS^ * 1 " 

Prising ^•r^t^rT^^ 0 3 ~ 

agent. % ° f 3 sol ™nt extender or bulking 

is Th : z^^^ 3 — — 

surfactant ^^^l^^ ' ^ ~" 

substituted phosphate esters o7 ° ^ d± ' 

7 Th*> ™ ! dec ylalcoholethoxylate. 

/. The composition according to dsi™ K u 
surfactant is a phosphate ester of a 1 ! wherexn said 

ethoxylate. long-chain alcohol 

8. The composition accordina to C ] ai ' m v, 
terpene is dipentene. im 7 wherei * said 
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13. The composition according to claim 9 wherein said 
composition comprises about 1% to about 5% by weight water. 

14. The composition according to claim 12 further* 
comprising about 0.02% to about 8% by weight of a thixotropic 
agent . * 

15. The composition according to claim 14 wherein 
said th 1X otro P ic agent is selected from the group consisting 
of cellulose ethers and organoclay rheological agents. 

16. The composition according to claim 15 wherein 
saxd thixotropic agent is ethyl cellulose and is in the form 
of a microgel. 

17. The composition according to claim 1 further com- 
prising ethanol, water, ethyl cellulose and d'limonene and 
wherein said terpene is dipentene, said pyrrolidone is N- 
methylpyrrolidone and said surfactant is a phosphate ester 
surfactant. 

18. The composition according to claim 1 further com- 
prising about 0% to about 8% by weight of an organoclay 
rheological agent and about 10% to about 45% by weight of a 
polar solyent selected from the group consisting of water 
ethanol, isopropanol and mixtures, thereof. 

19. The composition according to claim 18 wherein 
said organoclay rheological agent is a Bentonetm ^ nd said com _ 
position is in the form of a gel. 

20. The composition according to claim 19 further 
comprising ethanol and water, said terpene is dipentene, said 
pyrrolidone is N-methylpyrrolidone and said surfactant is a 
phosphate ester surfactant. 

21. An impregnated applicator for use in stripping a 
polymeric coating from a surface comprising: 

1, a paint stripping composition comprising: 

a. about 0% to about 60% by weight of a terpene com- 
pound ; 

b. about 10% to about 50% by weight of a compound 
selected from the group consisting of pyrrolidones and pyr- 
rolidines; 

c. about 2% to about 20% by weight of a surfactant; 

d. about 10% to about 60% by weight of a high flash 
point, high K B solvent selected from the group consisting of : ^ 
ethylene carbonate, propylene carbonate, glycols and glycol 
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ethers ; and 

- t r-i« • 2 * 3 fabri ° PiSCe coln P risin g material stable to said 
stripping composition wherein . 

said fabric piece. composition is adsorbed to 

fabric piece ^L^ 9 ^^ aCCOrding to cla ** " wherein said 
tainil a k non-woven, highly absorbent fabric con- 

taining an absence of chemical binders. 

23. The applicator accordina to cbi m n ,u 

24. The applicator accordina to n^* n 

solvent (d, is propyls carbonate. " h " r * 1 " Sald 

25. The applicator accordina to a a i» „ T K 
compound (b, is N-methylpyrrolidone 21 WherSln SaW 

26. The applicator accordina to - ^ 
prising about 5% to about 15% nf , 21 further co *" 
agent. % ° f * solven t extender or bulking 

27. The applicator accordina to ei^i™ ,1 v, 
surfactant is a phosphate ester surfLtant 

28. The applicator accordina to oi*s™ 0-7 v, 
surfactant is an alKaline stable n i"turl It ™ 
substifnf^ ^ ^ mixture of mono and di- 
S ub Stl tutea phosphate esters of aecylalcoholethoxylate. 

29. The applicator accordina to c i a ,™ 00 T ^ 
surfactant is a phosphate ester of a ll ' "herein said 
ethoxylate. long-chain alcohol 

30. The applicator accordina to ci.i™ 51 v, 
terpene is dipentene. * 21 wherein ^id 

nT ., c . 31 * ThS a PP lica tor according to claim 30 further com- 
prising an odor-masking compound. °° m 

n , r The a PPli=ator according to claim 31 wherein said 

odor-masking compound is d'limonene. ld 

33. The applicator according to claim 2 6 wherein said 
solvent extender or bulking agent is ethanol nr a T&ln Said 

etnanol or isopropanol. 

34. The applicator according to claim 21 additionallv 
comprising between about 0.5% and about 20 % by weight tllZ 
and about 0.02% to about 8.0% of a thixotropic agent. 
thixotrooL Th6 * PPliCat ° r accordi ^ to claim 34 wherein said 

cellulose tn" " SeleCted ^ *** listing of 

cellulose ethers and organoclay rheological agents 

36. The applicator according to claim 35 wherein said 
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thixotropic agent is ethyl cellulose and is in the form of a 
microgel. 

37. The applicator according to claim 21 further com- 
prising about 2% to about 40% by weight of a chlorof luorocar- 
bon. 

38. The applicator according to claim 37 wherein said 
chlorofluorocarbon is selected from the group consisting of 
CHC1 2 CF 3 and CC1 2 F 2 . 9 



39. 



The applicator according to claim 21 further com- 
prising about 0% to about 8% by weight of an organoclay 
rheological agent and about io% to about 45% by weight of a 
polar solvent selected from the group consisting of water 
ethanol, isopropanol and mixtures, thereof. 

40. The composition according to claim 37 wherein 
said organoclay rheological agent is a Bentonetm and said com _ 
position is a gel. 

^ ■ - 41 * A method of making a paint stripper composition 
containing a microgel comprising: 

1- mixing a thixotropic agent in the presence of 
water and a solvent extender or bulking agent to produce a 
microgel-containing suspension; and 

2. adding said suspension to a mixture comprising- 

a. about 0% to about 60% by weight of a terpene com- 

pound ; 

b. about 10% to about 50% by weight of a compound 
selected from the group consisting of pyrrolidones and pyr- 
rolidines; * 

c about 2% to about 20% by weight of a terpene emul- 
sifying surfactant; and 

d. about 10% to about 60% by weight of a high flash 
point, high K B solvent selected from the group consisting of 
ethylene carbonate, propylene carbonate, glycols and glycol 
ethers. * 

42. The method according to claim 41 wherein said 
solvent is propylene carbonate. 

43. The method according to claim 41 wherein said 
compound (b) is N-methylpyrrolidone. 

44. The method according to claim 41 wherein said 
surfactant is a phosphate ester surfactant, 



45. 



The.method according to claim 44 wherein said 
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surfactant is a phosphate ester or * i 

ethoxylate. 6r ° f a lo n?-chain alcohol 

46. The method according i-o „i • 
terpene is dipentene. ' Claim 41 whe rein said 

4 7. The method accoHi'^ 4- , . 
solvent extender or bul ki n g agent £ ^7 ^ 

48. The method aclorltna t T ° X iso ^P^l. 

amount of water used comprises bl ^ 41 Wh6rein the 
20% by weight of the f - n ! 5 " °' 5% and about 

. fmal composition. 

49 • The method accorHin^ +. , . 
thixotropic age nt comprises al^ oMlTo *t 

°f the final composition. ab ° Ut 8% bv weight 

-ixotrop 5 -; ^r^^r^Lt 01 ' 1 - " WhSrein 
cellulose ethers and org^ a f ZT ^ —-ting of 

«- The method accordLa t T"^ add±tives - 
thixotropie agent is •thy^i f ^ 5 ° Wherein 

52 Th. ! ethvl cellulose or a Bentonetm 
=2. The method accorriinr, - , . * 

«nl exposition c Mpri 1 " " "^"i" Said 

water, H-».th y i py «^ P "" S »f P^"* carbonate, ethanol, 

Octant ana . tEL^T:^*""' 3 «*« «*- 



